Abstract -Nonracemic chiral 1-lithio-2-alkenyl carbamates are generated by stereospecific deprotonation of optically active 2-alkenyl carbamates, by kinetic resolution with sec-butyllithium/(-)-sparteine, or by preferential crystallisation of one of the diastereomeric complexes. After stereospecific lithium titanium exchange, the addition reaction to aldehydes proceeds with a high degree of chirality transfer to yield diastereomerically pure, enantiomerically enriched 4-hydroxy-1-alkenyl carbamates. Some simple transformations giving rapid access to methyl furanosides of methyl-branched 3,6-dideoxy aldohexoses, 4-butanolides and 3-acyl-tetrahydrofuranes are discussed. New reagents for asymmetric nucleophilic alkenoylation (substrate-controlled) or a-(hydroxy)alkylation (reagent-controlled) are introduced.
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The racemic titanium (6-2-butenyl reagent (L = NEt, or OiPr) adds to (S)-2-benzyloxypropanal to give both (2)-anti-diastereomers with essentially equal amounts (refs. 6-7), but the ratio is changed by double stereodifferentiation (ref. 8-9 ) when using the racemic pair of reagents (Scheme 2). From this, it is deduced that the enantiomerization of the titanium compound is a slow reaction (ref. 
CONFIGURATIONALLY STABLE CHIRAL 1 -METALLO-2-ALKENYL CARBAMATES
To our great surprise, the (S)-3-penten-2-yl carbamate could be deprotonated without loss of the chxal information (Scheme 4) (ref. 12) . Addition of the lithium compound to 2-methylpropanal furnishes the enantiomerically enriched dextrorotatory 4-hydroxy-1-alkenyl carbamate with low simple diastereoselectivity. It is solely obtained after metal exchange with tetra(isopropoxy)titanium (ref. 13) . In contrary, after addition of chloro-tris(diethylarnino)titanium, the opposite enantiomer is formed, indicating that the delithiotitanation with both reagents takes different stereochemical courses (Scheme 4) (ref. 13) . To our best knowledge, the lithium derivatives of secondary carbamates are the first, and up to now, the sole known type of chiral alkali-metal allylic compounds which exhibit preparatively useful configurational stability. The stereochemical divergence of the metal exchange and the high degree of reagent-controlled stereoselectivity was also demonstrated by the reaction with protected (8-and (R)-2-oxypropanals (ref. 13 ). When the deprotonation of the prochiral (E)-butenyl carbamate is carried out with sec-butyllithium/(-)-sparteine, after lithium titanium exchange, the reaction with aldehydes affords the homoaldol products with 80 -90% ee (Scheme 7) (ref. 19) . It has been shown that not an enantiotopos-differentiating deprotonation is the origin of enantioselectivity, but a second-order asymmetric transformation. It is caused by preferential crystallization of one of the diastereomeric sparteine complexes which interconvert in solution. Altogether, a very versatile "brick-box system" is offered for the construction of 2,3,4-truns,rruns-trisubstituted butanolides only in four steps (Scheme 10). 
I
Scheme 12 shows some poly-substituted tetrahydrofurans which were obtained by only two reaction steps (refs. 26-27) . Here, in the coupled sequence of homoaldol reaction and Mukaiyumu-type aldol addition, the 1-iithio-2-alkenyl carbamate serves for an equivalent of a chiral a,penediolate.
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NUCLEOPHILIC ALKENOYLATION
1-Metallated 2-alkenyl carbamates, since these are chiral compounds, exhibit a high degree of reagent-controlled stereoselectivity (refs. 9, 11). Sometimes, the reverse, an asymmetric induction by the c h i d substrate onto a prochiral carbanion is desired. We found that the introduction of an electron-withdrawing p-toluenesulfonyl group to the 1-lithio-2-alkenyl carbamate causes the necessary configurational lability (Scheme 13) (ref. 28). The close contact of the lithium cation to the a-carbon atom is lost and, as a consequence, a-selective carbonyl addition takes place. Migration of the carbamoyl group and elimination of lithium p-toluenesulfinate fumishs 2-alkenones. After an irreversible lithium titanium exchange, again, the usual y-selectivity is observed.
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